Background. Confounding of depression with somatic illness and anxiety, a problem in any age group, may be especially troublesome in frail older persons. This paper examined this problem in a factor analytic study of the structure of depressive symptomatology, identifying affective and somatic symptom clusters and relating those clusters to health and functional variables cross-sectionally and prospectively over a 1-year interval.
ACCURATE psychiatric diagnosis of late life affective l \ disorders (see Appendix) is in many ways an exercise in disentangling confounds. Substantial overlap between symptoms of depression and anxiety, common to all age groups, is especially pronounced among older persons. Cognitive impairment complicates diagnosis of depression, in terms of both defining syndromes and accurate assessment. Additionally, both depression and anxiety are characterized by somatic symptoms that may not easily be distinguished from physical health problems or processes. This paper addresses these concerns in an examination of the role of mood and somatic symptoms in the association between depression and physical frailty in late life.
The single strongest correlate of late life depression is physical health, including functional disability as well as acute and chronic illnesses (1) (2) (3) (4) . Unfortunately, this confluence of physical and psychological symptoms can cause thorny diagnostic problems. Health care professionals' attribution of somatic symptoms to physical rather than emotional causes may result in underdiagnosis of psychiatric problems in physically frail older persons. This tendency may be exacerbated by older persons' inclination to deny psychological problems, and instead to "mask" them as generalized somatic complaints (5, 6) . On the other hand, changes in energy levels, sleep patterns, and other vegetative processes related to illness or even normal aging may be misinterpreted as somatic indicators of affective disorder (7, 8) . Medical treatment for physical health problems may further complicate the picture by producing symptoms of depression or anxiety (9) .
There is some empirical evidence that somatic symptom items do not unduly bias assessments of depressive symptomatology among older persons (10, 11) . Similarly, the association of depression with both general ill health and specific illness symptoms remains significant even when potential confounding of physical and psychological symptoms is controlled psychometrically or statistically (12) (13) (14) . From a more diagnostically oriented standpoint, there is evidence that somatic symptoms may be important considerations in diagnosing depression among physically ill older persons. For example, Koenig and colleagues (15) found that among elderly male psychiatric inpatients, somatic indicators were equally as strong predictors of major depression as were affective symptoms. In a related vein, Blazer, Bachar, and Hughes (16) similarly found that elderly psychiatric patients with melancholia displayed equivalent psychological and somatic symptomatology to younger patients. They again found little evidence for "masking" by somatization.
Cognitive impairment further complicates the diagnostic picture. After a great deal of debate about the separability of depression and dementia, it is now clear that the two are
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Downloaded from https://academic.oup.com/biomedgerontology/article-abstract/53A/2/M155/571110 by guest on 02 August 2018 distinct but intricately interrelated disorders (see review by Katz and Parmelee [17] ). Both psychometrically and diagnostically, somatic symptoms may again play a crucial role in the association of depression with cognitive dysfunction. Several studies indicate that vegetative symptoms of depression-for example, concentration difficulties, loss of energy and interest, psychomotor retardation or agitationare common in early stages of dementia, and may lead to overdiagnosis of depression in this group (18, 19) . Forsell et al. (20) , in a community sample of Swedish older persons, found that depressive symptoms clustered into mood and motivational factors, the latter including the kinds of somatic symptoms just enumerated. Whereas mood disturbances were much more prevalent among mildly cognitively impaired persons, the motivational cluster was more common among moderately and severely impaired persons (see also 18, 21) . Thus, although somatic symptoms do appear to be a central feature of late life depression, their exact role may depend upon the more general physical and functional state of the individual. Unfortunately, the exact nature of such dependencies, as well as the role of somatic symptoms relative to more purely affective manifestations, is as yet unclear.
A third, related issue is the overlap between depression and anxiety. Because diagnostic criteria treat depression and anxiety hierarchically, the latter may be diagnosed only in the absence of a depressive illness. Yet, although symptoms may not always meet diagnostic criteria, anxiety is often present as a subsyndrome of late life depression (see review by Flint [22] ). Late life anxiety is correlated with many of the same medical and psychosocial factors that accompany depression, including multiple health problems and functional disability (23) (24) (25) . In fact, it has been suggested that depression and anxiety are virtually indistinguishable among older persons, particularly those with acute or chronic health problems (25, 26 ; see Akiskal [27] for general discussion).
Like depression, anxiety has clear somatic versus psychological components, and the distinction of somatic anxiety (e.g., palpitations, shortness of breath, motor agitation) from more purely psychic symptoms such as worrying or concentration difficulties is well established (see Kellner [28] for a synopsis). Although research among older persons is quite rare, the work of Alexopoulos (29) suggests that this distinction may be especially important in the context of aging, physical illness, and disability. In a sample of depressed elderly psychiatric outpatients, he found that symptoms of psychic anxiety were much more common than somatic manifestations. Psychic anxiety was also positively associated with dysphoria, agitation, and other symptoms, and negatively with chronicity of depression. Somatic anxiety, in contrast, was unrelated to any of those or other syndromes. This suggests that whereas psychic anxiety is a central component of late life depression, somatic symptoms of anxiety are much less frequent and less central to the depressive syndrome. In contrast, Krishnan and colleagues (30) Taken together, these studies suggest that the distinction of psychic from somatic symptoms of anxiety may be relevant not only to expression and course of depression, but to its association with physical health as well. Whereas symptoms of psychic anxiety appear more closely associated with depression per se, somatic anxiety seems to be a stronger component of illness experience. Unfortunately, there has been little research directly examining these issues among older adults.
This paper explores the interrelations of affective syndromes associated with depression to various indicators of physical health in an institutionalized elderly sample. Our previous analyses with this population (14, 25, 32, 33) have documented the associations of depression and anxiety with a variety of functional variables both cross-sectionally and longitudinally. However, those efforts treated depression and anxiety as unitary and separate constructs, using DSM-III-R (33) research diagnoses and/or continuous measures of one or both variables. Thus, they could clearly address neither the confounding of the two disorders with one another, nor the role of somatic symptoms in their associations with health and functional outcomes. The current analyses took a more exploratory approach by first examining the structure of affective syndromes associated with depression, in terms of how symptoms clustered empirically into various affective and somatic components. Those components, rather than simple research diagnoses, were then related to health and functional variables. A secondary focus, building on existing literature on the association of depression with dementia, examined differential structure and correlates of depressive symptomatology among cognitively impaired versus intact respondents.
METHOD
Sample.-The sample was drawn from participants in an ongoing study of mental and physical health in a large, multilevel residential institution for Jewish elderly. Everyone admitted to the institution's skilled nursing facility and congregate apartments between December 1985 and December 1992 was approached for an in-person interview two weeks post-admission. Those already living in the facility in December 1985 were approached in the anniversary month of their admission. Persons who refused the initial interview were reapproached 6 months later; two-time refusers were excluded from the study.
Of the total 2,402 persons approached to participate, 1,245 (51.9%) provided sufficient information for inclusion in current analyses. Of the 1,157 sample exclusions 497 (43% of exclusions, 20.7% of the total 2,402) could not complete the interview because of severe cognitive impairment; 113 (9.7% of exclusions, 4.7% of total) because of speech, hearing, or language impairments; and 29 (2.5% of exclusions, 1.2% of total) because of severe physical illness. Three hundred eighty-four persons (33.2% of exclu-sions, 16% of total) refused the interview. Finally, 134 (11.6% of exclusions, 5.6% of total) had missing data on one or more key variables.
As Table 1 indicates, the baseline sample of 1,245 was generally less frail than those excluded from the study. The active sample included disproportionately more apartment tenants than nursing home residents, x 2 = 337.40, df = 1, p < .001, and marginally more men, x 2 = 3.04, df = 1, p < .09. Participants were slightly younger than exclusions, F( 1,2383) = 5.65, p < .02, and had lived at the facility for an average of 4 months longer, F( 1,2387) = 8.38, p < .005. The active sample was functionally more able in terms of cognitive status, F(l,1681) = 488.71, p < .001; basic activities of daily living, F( 1,2029) = 1252.90, p < .001; depression, F( 1,1459) = 61.02, p < .001; and physician-rated health, F( 1,1109) = 6.51, p < .02. The two groups did not differ in self-rated health or pain. (All measures are described in a later section.)
A one-year follow-up yielded useable data for 604 individuals (48% of the 1,245 baseline participants). Of the 641 time 2 (T2) dropouts, 107 (16.7%) were awaiting follow-up or dropped for administrative reasons (e.g., family did not want respondent to participate). Of the remaining 571, 278 (51.8%) either refused outright or provided incomplete data. Another 168 (31.3%) had died, 43 (8.0%) had transferred out of the facility, and 45 (8.4%) had developed cognitive or health problems that precluded self-report. As Table 1 indicates, T2 participants were generally more able than the baseline sample, differing on all functional health indicators except cognition (specific analyses available on request).
Measures.-Unless otherwise indicated, all measures were assessed during in-person interviews at baseline and again a year later.
Affective symptoms were assessed using a checklist of DSM-IV symptoms of depression and generalized anxiety.
Semistructured probes, based on cues drawn from the Schizophrenia and Affective Disorders Schedule (34) were used to rate 35 symptoms as (1) not present, (2) present but of doubtful clinical significance, (3) present but attributed to medical or environmental causes, or (4) present and significant. For current analyses, items 3 and 4 were collapsed, yielding three-point scales for all items. This instrument has been shown to yield valid and reliable research diagnoses of depression in this population (3). For current analyses, we omitted observational ratings, items assessing past history, and those addressing syndromes other than depression or anxiety (e.g., mania, substance abuse). The remaining 22 items, dealing with current, self-rated symptoms of depression and anxiety, were: depressed mood, worrying/ brooding, hopelessness, negative self-concept, guilt, suicidal thoughts, somatic anxiety, psychic anxiety; initial, middle, and terminal insomnia; hypersomnia, fatigue, decreased appetite, weight loss, increased appetite, weight gain, indecisiveness, decreased concentration, loss of interest or pleasure in activities, psychomotor agitation, and psychomotor retardation.
Semistructured interview data were combined with the Geriatric Depression Scale (35) to generate research diagnoses of major, minor or no depression, as previously reported and validated (3, 4) . (37) . For some analyses, this variable was categorized into "cognitively intact" respondents (nine or fewer errors; n = 734 at baseline) or "cognitively impaired" subjects (10 or more errors; n = 489). (2) Functional disability was assessed using Lawton and Brody's (38) Physical SelfMaintenance Scale (PSMS), which taps ability to perform basic activities of daily living. Scores on the eight nonredundant items were summed to yield scores ranging from 8 (40) . Both health measures were scored negatively, such that higher numbers indicate poorer physical health.
RESULTS
Factor structure of affective symptoms.-As noted earlier, a primary goal was to identify distinct affective symptoms and syndromes that may be useful in disentangling associations among depression, anxiety, and their somatic manifestations. We therefore began with exploratory factor analysis to identify such syndromes.
Unrestricted principal components analysis of the 22 affective symptoms, with orthogonal rotation, yielded six factors that accounted for 53.6% of total variance. Inspection of factor loadings revealed a clear depressed mood factor, a psychic anxiety/agitation factor, and four factors representing various groupings of somatic symptoms. One of the four somatic factors comprised high loadings on all three insomnia indicators. Increased appetite and weight gain loaded on a second; weight gain also loaded negatively on a third, along with weight loss. The fourth consisted of a mixture of somatic complaints: somatic anxiety, hypersomnia, fatiguability, decreased appetite, and psychomotor retardation.
Only a tiny proportion of the sample (2.4%; n = 9) had responded positively to the increased appetite and/or weight gain probes; those variables were therefore dropped. Because they loaded together on a single factor, the three insomnia variables were collapsed into a single item. The resulting set of 18 variables was then refactored, yielding four factors accounting for 48.8% of variance. The depressed mood and psychic anxiety/agitation factors remained identical to those obtained in the initial analysis. A third factor comprised all somatic items except hypersomnia, which formed its own singlet factor. Reanalysis forcing three factors resulted in distribution of the somatic items across depressed mood and anxiety factors; the hypersomnia singlet remained. Therefore, in a final three-factor solution, the hypersomnia item was dropped. As Table 2 reveals, this yielded three clearly interpretable factors with no multiple loadings > . 40 .
The first factor, accounting for 30.9% of total variance, clearly represents depressed mood, comprising all its psychological aspects. Standardized alpha for the seven items was .84. The second factor, accounting for 7.3% of variance, includes all somatic symptoms, along with a moderate loading on somatic anxiety. The loss of interest/pleasure item loaded marginally on this factor as well (.36), but its much higher loading on the depressed mood factor recommended its assignment to the latter. Cronbach's alpha for the somatic symptoms factor was .67. Finally, psychic anxiety loaded strongly on the third factor (6.7% of variance), with additional loadings representing cognitive and psychomotor manifestations of anxiety (a = .60). The depressed mood and psychic anxiety factors parallel traditional conceptions quite closely. In contrast, the emergent somatic factor comprises a variety of symptoms variously associated with depression, (e.g., psychomotor retardation, fatiguability), anxiety (somatic anxiety, agitation), or both (insomnia in its various forms). Nonetheless, these items were sufficiently interrelated to compose a single factor with moderate internal consistency; the factor was therefore retained.
Replication of the preceding factor analysis separately for cognitively impaired versus intact individuals yielded remarkably similar factor structures. For cognitively intact persons, the only notable divergences from the whole-sample structure were double loads for worry/brooding (on somatic symptoms as well as depressed mood), decreased concentration (depressed mood and psychic anxiety) and psychomotor retardation (somatic symptoms and psychic anxiety). For the cognitively impaired group, the psychic anxiety factor was somewhat weak, in that decreased concentration loaded on the somatic symptoms rather than anxiety, and indecisiveness was associated with both factors. On the other hand, the guilt item had a double load, on psychic anxiety as well as depression. (Results of these analyses are available on request.) Nonetheless, the overall structure replicated quite well within the two cognitive subgroups. Therefore, the original, wholegroup structure was used for both groups.
Composites representing each of the three symptom clusters were calculated by averaging all items loading on that factor. Thus, the resulting depressed mood, psychic anxiety, and somatic symptoms composites each ranged in value from 1 (no symptoms present on any of the contributing variables) to 3 (all symptoms present and significant). Despite extraction of an orthogonal solution, the resulting factors were moderately intercorrelated (depressed mood- psychic anxiety, r = .541; depressed mood-somatic symptoms, r = .569; somatic symptoms-anxiety, r = .638).
Symptom clusters and depression diagnosis.-To identify further how symptom clusters are associated with depression and cognitive function, each of the three symptom cluster composites was submitted to two-way analysis of variance for effects of depression (major, minor or none) and cognitive impairment (impaired vs intact). Group means appear as Table 3 . Predictably, effects of depression diagnosis were significant for all three symptom clusters, depressed mood F(2,1217) = 1032.78; psychic anxiety F(2,1217) = 204.00; somatic symptoms F(2,1217) = 343.56, all p values < .001. There was also a cognitive status effect for somatic symptoms, F(l,1217) = 3.83, p < .05. However, mean differences were extremely small (cognitively intact M = 1.39, SD = .37; impaired M = 1.36, SD = .39) and not readily interpretable. No such effects were observed for depressed mood or psychic anxiety. There was a significant interaction of depression and cognitive status for psychic anxiety, F(2,1217) = 9.11, p < .001, and a marginal one for somatic symptoms, F(2,1217) = 2.63, p < .08. As Table 3 indicates, among major depressives, psychic anxiety was greater among cognitively impaired than intact respondents. In contrast, among minor depressives, cognitively intact persons displayed higher levels of both psychic anxiety than did their cognitively impaired counterparts. The latter pattern also appeared to account for the marginal interaction on the somatic symptoms factor. Cross-sectional association of symptom clusters with health and functioning.-Additional analyses assessed the independent contributions of each of the three symptom clusters-depressed mood, psychic anxiety, and somatic symptoms-to various functional indicators. In separate equations, cognition, functional disability, physician-rated health, self-rated health, and pain were regressed upon the three symptom factors. As Table 4 indicates, both depressed mood and somatic symptoms bore significant independent associations with all five functional indicators. In contrast, psychic anxiety bore an independent association only with pain. Depressed mood and somatic symptoms were about equally strongly associated with all indices except selfrated health, which was somewhat more closely tied with somatic symptoms. The negative association of somatic symptoms with cognitive status reflected fewer somatic complaints among more impaired persons.
Separate reanalyses for cognitively intact and impaired subgroups revealed some interesting differences in these overall patterns. Dichotomization on the cognition variable reduced variability sufficiently to eliminate the relationship of cognitive function with symptom clusters among intact respondents, F < 1. The association remained significant among the impaired subgroup, F(3,485) = 3.54, p < .02, although only the somatic symptoms effect remained significant (P = -.196, p < .005). Both groups mirrored the overall patterns for functional disability and self-rated health, showing patterns similar to the whole-group analysis. Equations for physician-rated health were also significant for both cognitively intact, F(3,355) = 10.59, p < .001, and impaired groups, F(3,246) = 3.57, p < .02. However, the pattern of contributions of the three symptoms differed. In cognitively intact persons, depressed mood was a significant contributor O = .237, p < .001) but anxiety (.047) and somatic symptoms (.037) were not. Among the impaired group, somatic symptoms (3 = .185, p < .05) was associated with physician-rated health, but depressed mood (.039) and anxiety (-.029) were not. For pain, the significant effect among intact respondents, F(3,509) = 19.83, p < .001, was attributable to depressed mood ((3 = .134, p < .01) and somatic symptoms (.170, p < .004). In contrast, among cognitively impaired respondents, somatic symptoms (p = .186, p < .02) and anxiety (.179, p < .02) accounted for the overall effect, F(3,252) = 16.96, p < .001.
One-year change in health outcomes.-Next, we examined the association of the three affective factors, assessed at baseline, with change in health and functional indicators over one year. In separate multiple regression analyses, each of the time 2 functional indicators was first regressed on the parallel measure at baseline. Baseline depressed mood, psychic anxiety and somatic symptoms factors were then entered in a block to examine their independent associations with the residualized change index. Results of the latter step, summarized in Table 5 , revealed that the three symptom clusters significantly predicted change in cognition, AF = 3.04, p < .03, physician-rated health, AF = 6.23, p < .001, and functional disability, AF = 7.25, p < .001. For each, depression emerged as the single significant independent predictor of decline over the one-year interval. In contrast, a nonsignificant trend for self-rated health, AF = 2.38, p < .07, was due to the influence of baseline somatic symptoms. The association for pain was not significant.
In separate analyses for cognitively impaired and intact groups, the overall effect for cognitive function was apparent among the intact group, AF = 3.64, p < .02, depressed mood p = .178, /? < .002, but not cognitively impaired subjects, AF < 1. Dichotomization of the two groups reduced the overall effect for functional disability below standard significance levels at both levels of cognitive function, despite a significant univariate contribution of depressed mood (3 = .111, p < .03) among intact respondents. The marginal effect for self-rated health also appeared to be driven by the intact group, AF = 2.42, p < .07. In contrast, the overall effect for physician-rated health appeared to be driven more strongly by cognitively impaired subjects, depressed mood p = .30, p < .005, AF = 3.49, p < .02, than the intact group, AF = 1.45, n.s.
Symptom clusters and mortality.-Previous work has
demonstrated an association of depression with mortality among elderly long-term care residents (41, 42) . To examine the relative contributions of depressed mood, anxiety and somatic symptoms to this effect, we conducted a series of Cox regression analyses for survival over a 1-year interval. As a group, the three symptom clusters were significantly associated with 1-year mortality, x 2 = 18.26, df = 3, p < .001. Whereas depressed mood bore a significant association with mortality (exponentiated coefficient = 1.2832, p < .02), anxiety (.88) and somatic symptoms (1.29,/? = .10) did not. However, paralleling our previous work (41) , when functional disability and physician-rated health were entered into the equation as controls, even the effect of depressed mood was attenuated. (Cognition, self-rated health, and pain were not independently associated with mortality net of their correlations with physician-rated health and functional disability.)
Once again, this effect differed somewhat for cognitively intact and impaired groups. Intact respondents displayed the whole group pattern, wherein depressed mood (exponentiated 3 = 1.39, p < .03) was the only significant predictor of one-year mortality, x 2 = 12.92, df = 3, p < .005. For the cognitively impaired group, somatic symptoms (exp. (3 = 1.72, p < .02) was the only significant affective correlate of mortality x 2 = 9.52, df = 3, p < .03. Again, neither effect survived control for health or functional disability.
DISCUSSION AND CONCLUSIONS
To summarize, we examined the factor structure and correlates of symptoms of depression and anxiety among a sample of frail elderly long-term care residents. Factor analysis identified three distinct but interrelated clusters representing depressed mood, psychic anxiety, and a mixture of somatic symptoms. The depressed mood and somatic symptoms factors bore independent cross-sectional and longitudinal associations with a variety of functional indicators. In contrast, the psychic anxiety cluster was much weaker. Depressed mood at baseline was by far the strongest predictor of functional decline over a 1-year period. Similarly, it was more strongly associated with mortality than were somatic symptoms or psychic anxiety, but this effect did not survive control for health and functional status.
A word is in order about our conceptualization of depressed mood, psychic anxiety, and somatic symptoms. Whereas the depressed mood factor was a fairly straightforward representation of traditional conceptions, the emergent somatic symptoms and psychic anxiety factors were not. The somatic symptoms factor included symptoms variously associated with both depression and anxiety; yet these variables clearly emerged from our exploratory analysis as a single, readily interpretable factor. This divergence from traditional conventions contributes to ongoing questions about the diagnostic differentiation of depression and anxiety. It may be that, because of the close correspondence of depression and anxiety in this elderly institutional population, somatic symptoms do not reliably differentiate the two disorders. The uniqueness of this extremely frail population, as well as selection biases within that group, strongly recommend replication with other, less impaired groups of older persons to assess the generality of our obtained factor structure. Alternatively, this confluence of somatic symptoms may be unique to the specific items we assessed. Again, it would be helpful to replicate this approach using a wider range of indicators of anxiety (e.g., muscular tension, hypervigilance) to determine the generality of our findings. Taking the three factors at face value, however, these findings offer strong evidence that the association of depression with physical health and functioning is not simply an artifact of symptom confounding. Cross-sectionally, depressed mood was equally as strongly associated with functional disability, physician-rated and self-rated health, and pain as were somatic symptoms. Longitudinally, depressed mood at baseline was the only independent predictor of decline in cognitive status, activities of daily living performance, and physician-rated health; in contrast, somatic symptoms were more strongly associated with changes in self-perceived health. Depressed mood was similarly the only predictor of mortality, although that association did not survive statistical control for initial health status.
These findings are provocative in their implication that it is the mood disturbance itself, rather than attendant vegetative processes,, that places frail older persons at risk of health declines due to depression. Of course, the analyses reported here cannot establish a causal effect, nor can they elucidate the mechanisms underlying the observed predictive association of depressed mood with health changes. It is possible that we may indeed be observing direct effects of depressed mood upon physiologic status as a result of, for example, suppressed immune function. Behavioral factors may also play a role. For example, the decreased activity that accompanies depressed affect may, in extremely, frail individuals such as our respondents, lead to functional decline due to deconditioning or self-neglect. Obviously, these examples are speculative. Further research is needed to identify precisely the causal paths and dynamics underlying observed effects.
Interestingly, we found little support for the predominance of motivational/somatic disturbances among cognitively impaired persons reported by previous investigators (18, 20, 21) . In fact, in our sample, somatic symptoms were slightly more common among cognitively intact than impaired individuals, but this effect was extremely weak. No overall differences were observed for the depressed mood or psychic anxiety clusters as a function of cognitive status. Additionally, for somatic symptoms and psychic anxiety, depression and cognition interacted in complex ways. Among major depressives, psychic anxiety was in fact greater among cognitively impaired than intact persons. Yet the reverse was true for minor depressives. The latter pattern was evidenced with respect to somatic symptoms as well, albeit weakly. Our data thus suggest that, when observed across the range of cognitive function, vegetative and cognitive aspects of depression are not necessarily more common among impaired individuals; rather, their manifestation depends upon the level of depression as well.
The relative weakness of the psychic anxiety cluster underscores the conceptual difficulty of distinguishing depression from anxiety among older adults. When somatic symptoms of anxiety were "freed" conceptually to form their own distinct factor, remaining cognitive manifestations bore few significant associations with health status and outcomes. Thus, relatively "pure," cognitive anxiety appears to play only a very minor role in the interplay of physical and mental health in this elderly population. Of course, this may again be a function of our specific items and measures. But our findings offer at least tentative evidence for the ascendance of depressed mood over other affective disturbances in moderating the physical wellbeing of frail elderly individuals.
